O
UR limited understanding of the cause of heterosis does not provide a basis for deducing the relative amount of heterosis expected in crosses of parents with varying degrees of genetic diversity. Other experimental findings reported in the literature indicate that crosses of unrelated inbred lines of corn show greater heterosis than crosses of related lines (4, 5, 7, 8, 9, 13) . These earlier experiments involved lines derived from locally adapted material and represent a limited range of genetic differences. Gilbert (6) has recently expressed the opinion that increased heterozygosis is not always advantageous. The question of the association of heterosis and genetic diversity over a wider range has become particularly important with increasing interest in exotic corns for breeding programs. The study to be reported here involves a wide range of varietal material to examine further this question.
Genetic differences between varieties have probably arisen through geographical isolation accompanied by a combination of genetic drift and selection in different environments. Therefore, the degree of geographical separation and the degree of ancestral relationship in so far as it is known can be used as an indication of genetic diversity. Six varieties were chosen for this study; two from each of three geographical regions; viz, midwestern United States, southeastern United States, and Puerto Rico.
GENETIC MATERIAL
The six varieties included in the study were: Jarvis and Indian Chief from southeastern U. S., Krug Yellow Dent and Reid's Yello~v Dent from midwestern U. S., and Mayorbela and Diente de Caballo from Puerto Rico. These varieties are now or were at one time widely used in their respective areas. The varieties were crossed in all possible combinations. One of the crosses, Diente de Caballo X Krug Yellow Dent, did not produce sufficient seed and was not included in the test.
Jarvis and Indian Chief belong to a group of varieties designated as derived southern dents, which were apparently developed by mixing the older southern dent corns with northern or corn belt flints (1). The older southern dent varieties are thought have been derived from Mexican corns.
The midwestern varieties, represented here by Krug Yellow Dent and Reid's Yellow Dent, are thought to descend from crosses among the old southern dents of Mexican origin and the northeastern flints (3). Krug Yellow Dent was developed from variety cross involving a strain of Reid's Yellow Dent (12).
The Puerto Rican varieties appear to have been developed from corns of central Mexico, the Yucatan Peninsula, and the coastal areas of eastern South America (2).
EXPERIMENTAL PROCEDURE
At least 100 plants of each variety were used as parents in making the variety crosses. Crossing was done on a plant to plant basis, and equal amounts of seed of each ear were bulked to provide material for the yield tests. The varieties and variety crosses were grown in 5 replications at 2 locations for 3 years on the Coastal Plain of North Carolina, using a randomized block design. Ears were harvested from 10 competitive plants in each plot and the yield obtained as average pounds per plant.
EXPERIMENTAL RESULTS
The mean yields of the varieties and their crosses, given in Table 1 , show that 5 of the 6 highest ranking variety crosses have Indian Chief as one of the parents. This supports the suggestion by Robinson et al. (11) that Indian Chief has a high general combining ability. Furthermore, the highest mean yields obtained (Indian Chief X Diente de Caballo and Indian Chief X Mayorbela) involved the two Puerto Rican varieties which are poorly adapted as demonstrated by their varietal yields. The lowest yielding entry was the cross of Mayorbela X Diente de Caballo. The yields of the two local varieties, Jarvis and Indian Chief, are higher than the others as is .expected on the basis of adaptation. There is little difference in yield among the midwestern and Puerto Rican varieti.es.
An analysis of variance was computed, from which the residual error variance was estimated to be .00877 with 445 degrees of freedom. The mean square for the interaction of entries and environments was estimated as .02403 with 93 degrees of freedom. The interaction mean square is significant at the 1% probability level; therefore, the standard error of the difference between 2 means is .040 pounds per plant.
The yields of the variety crosses are summarized by regions in Table 2 . The differences among the withinregion crosses are significant, with the Southeast X Southeast cross best and Puerto Rico )< Puerto Rico poorest. Differences among the between-region crosses are smaller and not statistically significant. Table 2 also gives the average yield in percent of midparent for crosses of varieties from the same region and from different regions. The average of the within-region crosses is 104% of the midparental values, compared with the average of 124% for the between-region crosses. There appears to be less heterosis, on the average, in the crosses between southeastern and midwestern varieties than in crosses of either of these with the Puerto Rican varieties. There are two exceptions to this as shown in Table 3 . The yield of Indian Chief )< Diente de Caballo, which represents a Southeast X Puerto Rico cross, is greater relative to its midparent than two of the Midwest X Puerto Rico 
